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Abstract
The thesis describes the isolation and structural determination of bioactive constituents from well known medicinal plant Cedrus deodara used in Indian traditional system of medicine. Series of analogues of (-)-carinol were prepared and their biological activities were discussed and quantitative estimation of chrysophanol as marker compound in the rhizomes of Rheum emodi using HPTLC has been studied. In addition, some new synthetic methodologies have been developed using Lewis acid catalysts.
The first chapter deals with the chemical examination of the bark of Cedrus deodara which resulted in the isolation of eleven compounds designated as A, B, C, D, E, F, G, H, I, J, and K. Compounds A, B, C, D, E, F, G, H, I, and K were identified as pinocembrine, matairesinol, divanillyltetrahydrofuran, (-)-nortrachelogenin, dibenzylbutyrolactol, chrysin, cedeodarin, pinobanksin, a new lignan 8′-hydroxydivanillyltetrahydrofuran, secoisolarciresinol and a new dimeric lignan respectively. Among the compounds compound C, F, G and H are isolated for the first time from the genus Cedrus.
Compound I was obtained as an amorphous powder, m.p. 69-71 0C, [α]25D –12.330 and analyzed for C20H24O6 (M+ 360).  The IR spectrum has shown absorption band at 3300 cm-1 suggesting the presence of an hydroxyl group and general nature of an aromatic compound. The 300 MHz 1H NMR spectrum in CDCl3 has shown the general features of a tetrahydrofuranoid lignan. It has shown a multiplet integrating for six protons at δ 6.60-6.76, which were accounted for six aromatic protons of a 1,3,4- tri substituted aromatic system. Two broad singlets at δ 5.56 and 5.65 are typical of hydroxyl groups. A sharp singlet at δ 3.79 integrating for six protons is indicative of two aromatic methoxy groups. A multiplet integrating for two protons at δ 3.90-3.95, a double doublet at δ 3.70-3.78 (J 14 Hz, 13.5) and a doublet at δ 3.60 (J 14 Hz) each integrating for one proton were characteristic of furanoid protons (H-9, 9′). A doublet at δ 2.88 (J 14 Hz) integrating for one proton, a multiplet at δ 2.70-2.81 integrating for two protons and a double doublet at δ 2.50-2.61 (J 14, 11.5 Hz) integrating for one proton indicate the presence of two benzylic methylenes (H-7, 7′). A multiplet at δ 2.28 - 2.40 integrating for one proton are assigned for H-8. The above data upon comparison with carinol showed that, no profound change has not been found at aromatic region and benzylic methylenes, remarkable downfield shift was observed for the protons present at H-8, 9 and 9′. The 13C NMR spectrum of compound I in CDCl3 showed the presence of 20 carbons. The notable feature of the 13C NMR spectrum was the down field shift of C-9 and C-9′ carbons when compared to Carinol. This downfield shift is due to the presence of furanoid ring, which was further confirmed by comparing the values with similar type of lignans.  The DEPT experiment has revealed the presence of four methylenes, seven methines, two methyls and seven quaternary carbons. The negative ion ESIMS spectrum of the compound gave (M+-1) at 359. In view of above considerations along with its mass spectrum, compound I was identified as a new lignan, is arrived by 8′-hydroxy divanillyltetrahydrofuran (9). Further confirmation of the structure is arrived by its synthesis from (-)-nortrachelogenin. 
All the known 8′-hydroxy lignans are essentially lactones. However the present new compound is an 8′-hydroxy furanoid lignan. Hence its occurence is biogenetically significant.


Compound K was isolated as white solid, hygroscopic in nature m.p. 75-77 0C,  [α]25D -5.150 and analyzed for C38H40O14 (M+-1, 719). The IR spectrum has shown a broad band at 3388.60 cm-1 indicating the presence of hydroxyl groups, a sharp band at 1759 cm-1 suggesting the presence of a lactone carbonyl and indicating the general features of an aromatic compound. The 200 MHz 1H NMR spectrum in acetone-d6  has shown the general features of a lignan, the spectrum showed a multiplet at δ 6.78-6.52 integrating for twelve protons indicating the presence of 12 aromatic protons, a four proton multiplet at δ 4.01-3.87 assigned for two sets of oxymethylene protons (H-9, 9′). Two sharp singlets at δ 3.85, 3.79 each integrating for three protons were characteristic of two aromatic methoxyl groups. A multiplet at δ3.18-3.03 integrating for two protons, a four proton multiplet at 2.90-2.75 and a multiplet at δ2.58-2.41 integrating for four protons were attributed to  benzylic and aliphatic methine protons respectively.
	The 13C NMR spectrum in acetone-d6 displayed the presence of 38 carbons and the 13C NMR DEPT experiment has revealed the presence of 14 methine carbons, 6 methylenes, 14 quaternary carbons and 2 oxymethyls. All the signals were assigned based on DEPT experiment in conjunction with HSQC spectra and comparison with (-)-nortrachelogenin. A close look at 13C NMR spectrum shows the presence of two oxymethylene carbons at δ 70.84 and 70.79. All the values in 1H and 13C NMR spectra were comparable to those in (-)-nortrachelogenin except in the case of protons present on C-9 and C-9″. In the HMBC spectrum no correlations were observed between protons present on C-9 and C-4″′. Further, when compound K is converted to acid chloride followed by esterification, it has not resulted in the formation of any ester. Hence it was concluded that linkage between the two monomers is through C-9′. The downfield shift of C-9 carbon in 13C spectrum to δ 70.84 is attributed to the fact that the hydroxyl present at C-9 may be in hydrogen bonding with the hydroxyl group present on the aromatic ring. 
Based on the above facts and taking into consideration the data obtained from 1H, 13C, 1D and 2D NMR, Mass spectral data, the structure of compound K is concluded as a lignan dimer. Positions of the two methoxyl groups were assigned based on their 2D spectral correlations. The earlier literature reveals that the carbons present in A and C rings occur at downfield when compared to B and D rings hence the position of methoxyls were assigned at C-3 of A and C-3 of C rings. The low resolution negative ion mass spectrum indicated the mass as 719 which corresponds to M+-1 and suggestive of a dimeric lignan. The earlier literature reveals that the carbons present in A and C rings occurs downfield when compared to B and D rings hence the position of methoxyls were assigned at C-3 of A and C-3 of C rings. DEPT experiment showed the presence of 12 aromatic methine carbons ruling out the possibility of a phenyl-phenyl linkage of the two monomers. The other possible linkage is through phenolic hydroxy to phenolic hydroxyl, which is also ruled out based on the mass. Hence, the only possibility is to have the linkge through lactone carbons. This is possible when the lactone is hydrolyzed to acid and alcohol. In such case there should be two possibilities one is through acid and the other is through oxymethylene, out of these the linkage through alcohol is ruled out on the basis of chemical evidence and its 2D spectral features. Thus, compound K is identified as new dimeric lignan; obviously formed through lactone ring opening of the monomeric lignan and further condensation with phenolic –OH of another unit of monomeric lignan. This is the first report of the occurrence of a dimeric lignan formed through the condensation of both the monomers leading to an ester linkage. Hence its occurrence is biogenetically singnificant. A cold acetone extract of C. deodara wood powder also showed the presence of the new dimeric lignan on TLC. This clearly shows that the new compound is not an artifact.
	The second chapter describes the synthesis of (-)-carinol analogues as free radical scavengers and enzyme inhibitors. The aliphatic C-9, 9′-O-acyl esters of (-)-carinol were prepared by condensing the corresponding aliphatic acids with (-)-4, 4′-di-O-benzyl carinol in the presence of dicyclohexylcarbodiimide (DCC) in anhydrous methylene chloride followed by debenzylation using palladium on carbon under hydrogen atmosphere to yield the target compounds. The aromatic esters of (-)-carinol were obtained by treating the (-)-4, 4′-di-O-benzyl carinol in methylene chloride with the corresponding aromatic acid in the presence of dicyclohexylcarbodiimide (DCC) and catalytic amount of DMAP followed by debenzylation to yield the target compounds. 
	(-)- Carinol and its 9,9′-O-acyl esters were screened for their free-radical scavenging activity. (-)-Carinol 9, 9′-O-acyl esters have showed moderate level of DPPH radical scavenging activity than parent compound (-)-carinol. It is evident from the present study that the antioxidant activity is due to the presence of free hydroxyl groups in the molecule present at C-9, 9′ of (-)-carinol. The introduction of an acyl group (aliphatic or aromatic) at C-9, 9′ positions of (-)-carinol has not affected the free radical scavenging property. Introduction of an aromatic acyl group at C-9, 9′ position of (-)-carinol had a moderate effect on free radical scavenging inhibitory potential. 
	(-)-Carinol and its acyl esters were tested for their xanthine oxidase enzyme inhibitory activity. Parent compound and its aliphatic acyl esters have shown moderate level of xanthine oxidase inhibition. It has been observed that interesting results have been found in the case of aromatic acyl esters. Thus the introduction of different functional groups on the aromatic ring at C-9, 9′ position increases the enzyme inhibitory property of the lignans. 
It may be concluded from the present study, that the presence of free hydroxyl groups at C-9, 9′ positions in (-)-carinol reduces the xanthine oxidase inhibition to a greater extent. The introduction of an aromatic acyl group at these positions showed better inhibitory pattern. The trends observed in the experiments could be explained on the basis of lipophilicity of the substrates. Substituted aromatic acyl esters showed better inhibitory potential. The effect of various functionalities on the aromatic ring can be well understood from the IC50 values of the selected aromatic esters. An interesting observation is that, in the case of 4m ((-)-C-9, 9′-O-vanilloyl carinol ) the presence of hydroxyl at position para and methoxyl at meta position showed a better inhibitory potential in the case of xanthine oxidase as well as free radical scavenging property. Hence, among all the aromatic esters 4m could be a better therapeutic candidate.
In summary, the incorporation and increase in xanthine oxidase inhibitory properties along with increase in lipophilicity of aromatic esters of (-)-carinol, may offer exciting opportunity for their development as therapeutic agents in disorders where increase in free radical generation and xanthine oxidase levels play an important role in pathogenesis.     
The third chapter deals with standardization of the medicinal plant Rheum emodi, a widely used medicinal plant. Quality evaluation of herbal drugs is absolutely necessary for authenticity, purity, safety and efficacy. Of all the protocols the marker compound based quality evaluation using HPTLC/HPLC is highly reliable. The latest development of quality evaluation is the use of biological standardization. In an effort to isolate and identify the antioxidant principles from Indian medicinal plants, chemical examination of a well known medicinal plant Rheum emodi has yeilded chrysophanol as the major constituent and it is quantitatively estimated using HPTLC. Over the years HPTLC has emerged as an important analytical tool for the evaluation of herbal formulations on a phytochemical basis.  In the process of estimation, chrysophanol (> 99.0% purity) thus isolated is used as an external standard. As part of standardization of indigenous medicinal plants, a simple, specific and efficient method for the estimation of chrysophanol present in the rhizomes of Rheum emodi has been developed using HPTLC.
The fourth chapter deals with the development of new synthetic methodologies using Lewis acids as catalyst. Efficient and chemoselective methods have been developed for the synthesis of chromanoquinolines, selective deprotection of prenyl ethers in presence of prenyl esters and regeneration of carbonyl compounds from their oximes have been discussed using three different Lewis acid catalysts. 
	Cycloaddition reactions are important synthetic routes for the fast assembly of polycyclic structures. The [4+2] Diels-Alder reaction between N-aryl amines and electron rich dienophiles is a powerful synthetic strategy for N-containing six membered heterocyclic compounds and in the synthesis of natural products. In particular intra molecular hetero Diels-Alder reactions provide multiple opportunities for the stereo selective construction of tetrahydroquinolines and their derivatives having wide range of biological activities. In conclusion a simple and highly efficient one-pot syntheses of tetrahydrochromano [4,3-b]quinolines from anilines and O-prenyl derivatives of salicylaldehydes via intramolecular cyclisation of imines in the presence of catalytic amount Bi (OTf)3 has been demonstrated. The advantage of this procedure is the operational simplicity, mild reaction conditions. The method offers several advantages including high yields and short reaction times. We believe that this method presents a better and more practical alternative to the existing methodologies for the synthesis of tetrahydrochromano [4,3-b] quinolines. It was thus demonstrated for the first time that Bi (OTf)3 is an efficient catalyst for the intramolecular[4+2] cycloaddition reactions.
	Protection of phenolic hydroxyls and subsequent deprotection is very useful for multi-step transformation and synthesis of several bioactive naturally occurring molecules. Phenols are frequently protected as ethers due to ease of their preparations and stability. Among these unsaturated ethers prenyl (2-methyl-2-butenyl) ethers are routinely prepared and utilized for protection of phenols. In conclusion, p-TSA was demonstrated to be a simple and convenient deprotecting agent for prenyl group. The advantage of the method is inexpensive nature of the reagent, co-reagents not needed, extremely simple experimental procedures (anhydrous, inert (or) dry atmosphere conditions are not required), high selectivity towards the deprotection of prenyl ethers and high yields. These advantages are very useful in complex multistep synthesis which require sequential protection and deprotection of various functionalities.
Oximes are also useful as protecting groups especially in the case of carbonyl compounds. So regeneration of carbonyl compounds from oximes is an important reaction in organic chemistry. The utility of BF3.Et2O/NaI at ambient temperatures for the regeneration of carbonyl compounds in high yields. Nineteen (1-19) were prepared from their corresponding aldehydes and ketones according to the standard oximation method. In the first steps of analysis the treatment of 3-methoxy-4-hydroxy benzaldoxime with BF3.Et2O/NaI at ambient temperature results the 3-methoxy-4-hydroxy benzaldehyde in more than 90% yield. In view of the above observed selectivity, mildness, less reaction times, it is believed that the scope and generality of the reaction has considerably improved with respect to deprotection of various oximes. A mechanism is also proposed for the deprotection of oximes. 






